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Good morning ladies and gentlemen. Welcome to the
39th Annual Meeting of the Aquatic Plant Management Soci-
ety (APMS). This Society is a unique blend of people with in-
terests in all aspects of aquatic plant management. Service as
an officer has provided me with a wonderful opportunity to
interact with many talented and highly skilled members of
this group. One person who has served the Society extremely
well during the past year, under some very difficult circum-
stances, is the Chair of the Local Arrangements Committee,
Eric Barkemeyer. We all owe Eric a big thank you, and if you
see him this week, please mention it to him. A few years ago,
when I was asked to accept nomination as Vice-President, a
course that eventually leads one to being President of the
Society, I was greatly honored. However, if I had been fully
aware of the enormity of my present duty, preparing and pre-
senting an address to such a gathering, I might have recon-
sidered. This morning my purpose is to provide a brief
introduction to our meeting site, describe the status of the
Society, and give a brief review of what in my opinion are
some important recent advances in the science that provides
the basis for sound aquatic plant management.
Our meeting this week is in Asheville, North Carolina, seat
of Buncombe Co., at the confluence of the French Broad
and Swannanoa rivers. Asheville is a place with a long history,
being incorporated in 1882. Asheville is a commercial and
manufacturing center and a mountain resort. Tourist attrac-
tions include the boyhood home of the American writer Th-
omas Wolfe, and Biltmore, an estate built by Richard Morris
Hunt for the American philanthropist George W. Vanderbilt
(1862-1914), and the University of North Carolina at Ashe-
ville (1927). Asheville is named for Samuel Ashe (1725-
1813), who was governor of North Carolina in the 1790s.
One of Asheville’s most celebrated citizens was Thomas
Wolfe. Not far from here stands his mother’s boarding house





. This work provided a
description of the lives of ordinary people and was so frank
that it was banned from Asheville’s public library for over seven
years. It is a classic of American literature and has never gone
out-of-print since it publication in 1929.
Asheville is the eighth largest city in North Carolina whose
inhabitants number some 7.5 million. In a way it’s appropri-
ate that we meet in North Carolina. In ancient times the en-
tire eastern portion of the state was underwater and the
domain of giant megladon sharks. Today, North Carolina has
a bustling economy led by real estate, health services, chemi-
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ture is a growing concern in the state. There are more than
110 aquaculture facilities in North Carolina which produce
trout, catfish, striped bass, crayfish, and soft shell crabs that
worth about $16 million annually.
Now, I would like to inform you of what has been happen-
ing with APMS. Since it’s founding in Florida nearly 40 years
ago, the Society has grown to include more than 400 mem-
bers in 40 states and some 21 countries worldwide. APMS has
seven regional chapters (Florida, Midsouth, Midwest, Nile
Basin, South Carolina, Texas, and Western). Nile Basin, the
newest chapter, was founded two years ago and will soon hold
its first annual meeting. Plans are also under way to form a
chapter that will cover the northeastern United States. APMS














comprises 36 volumes with over 700 individual contributions




 is received by
more than 70 libraries at universities around the world.
Our newest method of communicating with members is
the APMS home page (www.apms.org) on the world wide
web. At the moment you can find the Society’s bylaws, opera-
tions manual, and a directory that includes telephone num-
bers and e-mail addresses among other items. As with most
home pages it’s still evolving. If you have suggestions for fea-
tures or subject to include, feel free to contact the webmas-
ter, Dave Petty, whose address is on the page, or any member
of the Board.
I am pleased to report that APMS is financially sound.
APMS is a conference member of the WSSA (Weed Science
Society of America) which allows us to participate in WSSA’s
liaison office in Washington DC. This has afforded APMS the
opportunity to comment on national policy issues that relate
to weeds and weed management. APMS is also a member of
CAST (Council for Agricultural Science and Technology).
CAST produces high quality reports on issues that affect all
aspects of agriculture including topics such as invasive weeds.
APMS is also a member of the Aquatic Ecosystem Restoration
Foundation (AERF). In addition, we have a memorandum of
understanding (MOU) with BASS (Bass Anglers Sportsmen
Society). This MOU provides a way for our two groups to in-
teract on matters that are of mutual interest. These partner-
ships have provided a way for APMS to amplify its presence
and do some things that are not otherwise possible.
This year marks a very exciting beginning for APMS. For
the first time the Aquatic Plant Management Graduate
Scholarship will be awarded at this meeting. One goal of the
founders was to “to provide for the scientific advancement of
members of the society, to encourage scientific research, to
promote university scholarship, and to extend and develop
public interest in the aquatic plant science discipline” APMS
has joined with the regional chapters each of whom has con-
tributed at least $1,000 dollars and the AERF to offer a grad-
uate scholarship worth $16,000 for each of two years.
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Another new opportunity for the Society has come from
our interaction with BASS. After considerable discussion
within APMS and a meeting held earlier this year between
representative of APMS, BASS, and American Fisheries Soci-
ety, these three groups, all of whom have interests relating to
watery habitats, have agreed to hold a national symposium
on aquatic vegetation management. APMS’ interactions with
BASS began more than a decade ago with contacts made by
Ken Langeland. Since then, David Tarver, Steve de Kozlowski,
Lewis Decell, Jeff Schardt, and others have worked to foster
this interaction and keep the lines of communication open.
We have great hopes for this national meeting which will be
held next year, possibly in conjunction with our meeting in
San Diego.
Now, I would like to turn your attention to recent advances
in applied ecology that, in my opinion, have had and will
continue to have important impacts on aquatic plant manage-
ment. Ecology is the branch of science which seeks to answer
questions about the abundance and distribution of organisms.
Two specific questions that are relevant to us are:
Why does this plant grow here?
Why is it more abundant here than there?
If we were able to provide complete answers to these ques-
tions for species of weedy aquatic plants, we might manipulate
their environment so as to reduce or eliminate the major prob-
lems caused by aquatic weeds. In this context, environment is
broadly defined to include both abiotic (temperature, light,
nutrients, substrate, etc.) and biotic (competition, herbivory)
components. In their excellent review, Barko et al. (1986) sum-
marized the available knowledge on how many abiotic compo-
nents (temperature, light, nutrient availability, substrate
properties) affect aquatic weed distribution and abundance.
Since that time, there have been significant contributions to
understanding of another important abiotic factor, water
movement or flow, and how it affects aquatic plant manage-
ment and indirectly aquatic weed distribution and abundance.
Studies by Getsinger et al. (1990) documented that flow
patterns inside a weed bed were clearly different from those
adjacent to the weed bed and speculated that this informa-
tion might be useful in weed management efforts. This paper
marked an important recognition that elements of the aquat-
ic environment impact management efforts. Other research-
ers (Fox et al. 1991, 1993, 1994, Fox and Haller 1992, Turner
et al. 1994) demonstrated that flow patterns could be studied
using dyes and that dye movements were closely correlated
with those of herbicides that were applied at the same time.
Subsequently, there was a series of papers (Green and
Westerdahl 1990, Lembi and Chand 1992, Netherland and
Getsinger 1992, Netherland et al. 1991, 1993, Van and Van-
diver 1994) reporting the relationships between herbicide
concentrations and length of exposure and weed impacts.
These studies dovetailed nicely with the information from the
water movement studies and led to treatment schemes that
attempted to use this information to optimize the treatment
conditions. For example, in habitats with shorter exposure
times (due to water movements) higher herbicide concentra-
tions were needed. Conversely, situations with longer expo-
sure times meant that less herbicide would be needed. It is
my opinion that this information has greatly influenced the
field of aquatic plant management, spurring product devel-
opment and, in some instances, changing the way aquatic
herbicides are applied. Using this kind of information, it is
possible to understand and thus prevent some of the varia-
tion in efficacy. In fact it may be possible to treat weed prob-
lems in areas that previously were not feasible, such as in some
rivers or tidal areas (Fox et al. 1994, Getsinger et al. 1997).
In their review Barko et al. (1986) did not cover the roles
played by biotic components in regulating aquatic weed dis-
tribution and abundance. In fact they commented that while
biotic components were undoubtedly important, relatively
little was known about them. Competition is one such biotic
interaction. An important concept that ecologists know as
the competitive exclusion principle suggests that organisms
with the same growth requirements are not able to live in the
same place over a long period of time, if one of the resources
(such as a particular nutrient or light) required for growth is
in limited supply. The role that competition plays in deter-
mining which plants live where, is an area of very active re-
search for people who work with plant communities either
on land or in the water. Much controversy about this idea re-
mains. An important problem for competition studies is
identifying which resource limits growth.
In 1991, an article appeared which provides some of the
most compelling and convincing evidence for the impor-
tance of competition in aquatic plant communities. This
study documented with real numbers the impact that inva-
sive species have on native plant communities. In this study,
Madsen et al. (1991) established permanent plots and re-





) and of native plant species over time. Their
data document development of the Eurasian watermilfoil
canopy over time. They reported that Eurasian watermilfoil
frequency did not change, reflecting the fact that the Eur-
asian watermilfoil was present in nearly all of the subplots in
their study. Conversely, plant cover (the proportion of the
surface taken up by Eurasian watermilfoil) increased linearly
over the three years of their study. Concurrently with these
changes in Eurasian watermilfoil, Madsen et al. (1991) ob-
served a decrease in the number of native plant species
present in their plots. The data indicate that Eurasian water-
milfoil abundance did not change that much, but that the
canopy became more fully developed over the three year pe-
riod studied. This information combined with other data,
which clearly show that a closed canopy of Eurasian watermil-
foil greatly reduces light penetration (Madsen 1997a), ex-
plains the decline in the number of native species present
under the Eurasian watermilfoil canopy. This elegant study
confirms observations made in many lakes that had been in-
vaded by Eurasian watermilfoil and provides a mechanism to
explain how the changes occurred. This information is sig-
nificant because it demonstrates Eurasian watermilfoil’s im-
pact on a newly invaded water body. Unless a reduction in
the diversity of native plant species is desirable, then in many
cases management efforts are needed to prevent Eurasian
watermilfoil from becoming the dominant aquatic plant in a
given habitat. The study by Madsen et al. (1991) clearly dem-
onstrates that doing nothing is not a viable choice if diverse
aquatic plant communities are the goal.
Studies with terrestrial plants indicate that plants that start
growing earlier in the growing season may be better compet-
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itors. So in some situations, such as areas in newly formed
bodies of water, information on competitive abilities of
aquatic plants dictate that it may be advantageous to take
pre-emptive action and plant species which are either more
compatible or easier to manage. Butts et al. (1991) offer
guidelines for some Florida ecosystems, but much remains to
be learned before similar guides can be produced for aquatic
systems in other geographic regions.
Plant characteristics change seasonally. Seasonal changes
are affected by environmental factors and they may in turn
affect a plant’s response in the face of competitors or herbi-
vores. Knowledge of these changes and the ability to predict
their occurrence may be applied to aquatic plant manage-
ment. For example, it may be possible to identify growth stag-
es that are especially susceptible to treatments, which remove
the plant’s stems and leaves, the site of photosynthesis. Ross
and Lembi (1985) state, “In many perennial weeds, the peri-
od in which underground reserves have been maximally de-
pleted and carbohydrate is beginning to move back down to
form new underground structures occurs when the plant has
attained approximately one-fourth of its maximal height or is
at the early flower bud stage. This time is ideal for initiating
treatments . . . which result in top removal and the exhaus-
tion of storage materials. It also is an ideal time for using . . .
translocated herbicides.” Aquatic plant managers are not yet
able to predict the occurrence of such susceptible periods
for many aquatic weeds, but progress is being made.
Luu and Getsinger (1990) reported on the seasonal alloca-
tion of carbohydrates by water hyacinth grown in Vicksburg,
Mississippi, and concluded that a potential weak point in the
life cycle occurred around mid-September to mid-October
when the plants were actively storing carbon in their stem
bases. Madsen and Owens (1998) followed levels of stored re-
serves in dioecious hydrilla grown in Lewisville, Texas. They
were able to clearly identify periods when stored reserves
were lowest and speculated that the plant was especially sus-
ceptible to management techniques during these periods. In
a similar study Madsen (1997b) reported susceptible periods
for Eurasian watermilfoil. More studies of this type are need-
ed to determine if the low points occur at the same time in
lakes and rivers in different geographic regions. We also need
to develop the ability to predict the occurrence of these sus-
ceptible periods either from some easily measured environ-
mental parameter or some correlated plant characteristic.
What about the future of aquatic plant management? Sol-
ley et al. (1998) reported on water use patterns in the United
States between 1950 and 1995. Their data show a clear in-
crease in the demand for surface water from 1950-1980. Af-
ter that the demand has leveled off due to conservation and
improved methods of irrigation. However, given the likely
population increase there will always be a need for high qual-
ity water for extractive uses and for aesthetic or recreational
purposes. Given the known impacts of aquatic plants on wa-
ter quality, the need for sound aquatic plant management
can only increase in the future. We have good reason to be
enthusiastic about the future of APMS.
Another reason for optimism is advanced technology
which may directly impact aquatic plant management in the
future. For example, a new micromachined mass measure-
ment tool can now detect changes of less than 0.5 nanogram
(half a billionth of a gram) in liquid media. This is much
smaller than the mass of many living cells and it works under
water or in solution. Another item of interest is a micropump
without valves that moves microliter volumes of fluids by
thermal expansion or phase change. Ten sequentially pow-
ered tiny heating elements under a micromachined channel
drive the fluid from one end to the other.
Researchers have also developed robotic fish (Proctor 1994).
Engineers at MIT have come up with the robo-tuna. Being a
first generation robot, it was tethered to a floating sledge
which housed its controlling mechanisms. A second genera-
tion device is the robo-pike, also developed at MIT (Ward
1998). At 80 cm long, it is controlled through a radio in its fi-
berglass nose cone. The robo-pike is a fiberglass spring cov-
ered with a lycra skin with servo motors in the nose cone.
Mitsubishi Heavy Industries has developed another robo-fish
which strongly resembles a sea bass in appearance and move-
ment (Guernsey 1999). Given these technological advances,
it is not hard to imagine that at some future weed-infested
lake, a robotic fish will be released into the water. On-board
computers will evaluate its position by comparing its satellite
supplied latitude and longitude with a bathymetric map of
the lake that shows the locations of different types of aquatic
plants. The robot will swim to the site of the target weed and
may either activate micropumps to inject each plant with a
carefully measured dose of herbicide (reducing environmen-
tal exposure) or perhaps it will activate tiny flails which will
shred the plant into tiny pieces. I don’t know how realistic
this vision of the future is, but I am confident that members
of APMS will be involved in creating the aquatic weed man-
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